The glomerular filtration rate (GFR) decreases with age, while parathyroid hormone (PTH) increases. There are a few reports only on the relationship between GFR and PTH under the category of serum 25-hydroxyvitamin D (25[OH]D) concentration. Methods: Using the Korea National Health and Nutrition Examination Survey (KNHANES) data, a cross-sectional study was conducted on the association between serum 25(OH)D concentration, GFR and PTH in Korean adults aged 50 years or older. Serum PTH concentration was compared to the tertiles of GFR after adjustment for relevant variables. In addition, the serum PTH concentration was compared with the GFR under the category of serum 25(OH) D concentration (<20, 20-30, >30 ng/mL). Results: The mean estimated GFR (eGFR) was 74.8 mL/min in men and 73.1 mL/min in women. The mean PTH and 25(OH) D was 66.8 pg/mL, 20.5 ng/mL in men and 69.0 pg/mL, 18.2 ng/mL in women. The serum PTH concentration showed a significant negative correlation with the serum 25(OH) D and eGFR in both genders. The serum PTH concentration significantly increased at the lower tertile of eGFR in male adults In addition, a decrease of serum PTH concentration was marked in the vitamin D sufficient male adults (>30 ng/mL).
INTRODUCTION
Vitamin D is a fat-soluble vitamin with various health benefits. [1] [2] [3] The traditional function of vitamin D is to increase the intestinal absorption of calcium for proper mineralization of bone, 4) to regulate blood pressure by various mechanisms [5] [6] [7] [8] [9] and to stimulate kidney reabsorption of calcium and phosphate, mainly through its dominant active metabolite 1,25-dihydroxyvitamin D.
a myriad of health consequences. 11, 12) Low vitamin D status has been associated with an increased risk of type 1 diabetes mellitus, cardiovascular diseases, certain cancers, cognitive declines, depressions, pregnancy complications, autoimmunity, allergies and even frailty. 13, 14) Parathyroid hormone (PTH) is an important hormone for bone health which maintains the normal serum concentrations of calcium and phosphate. Persistently increased PTH concentrations will increase bone turnover, causing negative bone balance and an increased fracture risk. 15) This leads not only to bone loss but to increased bone remodeling also, which is recognized as an important contributor to bone strength. 16) PTH is regulated through levels of vitamin D and calcium and vitamin D insufficiencies are generally associated with an increase in PTH. 17) Although the most-studied and best-known function of vitamin D together with PTH, is related to bone metabolism, 18) many studies show evidence of the relationship between low levels of 25- 
Lifestyle Questionnaires
Physical examinations were performed by a trained examiner following a standardized procedure. Body weight and height were measured in light indoor clothing without shoes to the nearest 0.1 kg and 0.1 cm, respectively. Physical activity was assessed by a questionnaire and categorized as "yes" or "no" with "yes" meaning 30 minutes of moderate physical activity three or more times in the last week in which the subject was tired compared to ordinary levels. Menarche age was determined by a health questionnaire administered by a trained examiner. Women were classified into women in menopausal status and women with a hormone replacement therapy.
Statistical Analysis
Complex sample analysis after data weighting was used for status, the use of oral contraceptive, or a hormone replacement therapy. All P-values were P for trend used for assessment of the significance of all analysis and P < 0.05 was considered significant.
Data were analyzed using PASW SPSS ver. 18.0 (SPSS Inc., Chicago, IL, USA).
RESULTS

General Characteristics of Study Subjects
A total of 8,502 people were enrolled in this trial. The general characteristics of the study participants are shown in Table 1 Values are presented as mean ± standard error after data weighting. Energy: daily total energy intake, Calcium: daily dietary calcium intake. Values are presented as mean ± standard error of serum PTH concentration. P-values are P for trend from analysis of covariance test after adjustment with age, body mass index, job, alcohol intake, smoking status, moderate physical activity, daily total energy intake, daily dietary calcium intake and serum serum 25-hydroxyvitamin D concentration and menopause, hormone replace therapy, oral contraceptive intake in case of women.
PTH: parathyroid hormone, GFR: estimated glomerular filtration rate.
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There are emerging data associating high levels of serum PTH with morbidity and increased mortality. Raised serum PTH has been associated with weight gain and adiposity 31, 32) and with poor muscle function. 33) A high serum PTH was also associated with increased mortality 34) and time to first fall 35) The difference of body composition, calcium intake, and other metabolic parameters might be some of the causes of gender difference in serum PTH concentration.
In conclusion, this study demonstrated that serum PTH concentration showed negative correlation with eGFR; however,
